Selective interaction of tirapazamine with DNA bases and DNA. A comparison of cyclic voltammetry and electrolysis techniques.
An electrochemical model has been used to study the reductive activation of the hypoxic cell cytotoxin tirapazamine (TPZ, 3-amino-1,2,4-benzotriazine-1,4-dioxide). Cyclic voltammetry and controlled potential electrolysis have been used to generate and study the 1-electron reduction product, the assumed biologically active species. Cyclic voltammetry of tirapazamine in dimethylformamide shows a quasi-reversible 1-electron reduction with the product showing a tendency to participate in a following chemical reaction. Controlled potential electrolysis to generate the 1-electron reduction product was unsuccessful due to the formation of a new redox-active species at less negative reduction potentials. However, the cyclic voltammetry of tirapazamine in the presence of E. coli DNA shows a decrease in the lifetime of the radical anion, signifying direct interaction with the DNA. The radical lifetime also decreased in the presence of adenine, thymine and guanine, but increased upon addition of cytosine and ribose. The study shows that cyclic voltammetry is an extremely useful tool for investigating the interaction between bio-reductive drugs and biological target molecules.